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DETAILED ACTION 
Information Disclosure Statement 

The information disclosure statement (IDS) submitted on 11/19/2003 has been 
entered. The submission is in compliance with the provisions of 37 CFR 1 .97. 
Accordingly, the information disclosure statement is being considered by the examiner. 

Claim Rejections - 35 USC §112 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claim 1 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. 

Regarding claim 1; the language of the present invention "a thin-film, membrane 
microphone formed on one of the outer layers and acoustically coupled to the resonant 
cavity" is not clear. For purpose examination, the examiner considered the phase "a 
thin-film, membrane microphone" is replace "a thin-film membrane microphone". 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 1-2, 7, and 12 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Autrey et al (U.S. Patent No. 6,348,968). 
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Regarding claims 1 and 12; Autrey et al discloses an integrated photoacoustic 
spectroscopy cell and method, comprising: 

the photoacoustic spectroscopy cell (100 of figure 5) includes a multi-layer 
structure (102, 106, 104 of figure 5) having an inner layer (106 of figure 5 is shim 
material) disposed between top and bottom outer layers (i.e. first block material [102 of 
figure 5] and second block material [104 of figure 5]), with the inner layer (106 of figure 
5) being patterned to form a resonant cavity (center sample reservoir [120 of figure 5]); 
and 

a thin-film membrane microphone or sensor/detector (i.e., a transducer is 
preferably an acoustic microphone and col.2 line 50 to col.3 line 12; and col. 8 line 66 to 
col. 9 lines 5) formed on one of the outer layers (102 of figure 7) and acoustically 
coupled to the resonant cavity (120 of figure 7). 

U.S. Patent FA. 19, 2002 Sheet 3 of 7 US M4S t 968 B2 
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Regarding claim 2; Autrey et al discloses the resonant cavity (120 of figure 5) is 
an open-tube resonant cavity to receive light from source (150 of figure 5). 

Regarding claim 7; Autrey et al discloses the microphone (170 of figure 7) is 
acoustically coupled to the resonant cavity (120 of figure 7) through an acoustic port 
(185 of figure 7) in communication with the resonant cavity (120 of figure 7). 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 3-4, 8, and 13-14 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Autrey et al (U.S. Patent No. 6,348,968) in view of Oberhardt 
(U.S. Patent No. 5,110,727). 

Regarding claims 3-4 and 13-14; Autrey et al discloses all of features of 
claimed invention except for buffer cavities on either side thereof and one or both of the 
top and bottom outer layers being patterned to include a portion of the buffer cavities on 
either side of the resonant cavity. However, Oberhardt teaches that it is known in the art 
to provide buffer cavities (22, 26, 24 of figure 14) of the inner layer (20 of figure 16) on 
either side thereof of the top and bottom layer (10, 30 of figure 16) and one or both of 
the top and bottom outer layers (10, 30 of figure 16) being patterned to include a portion 
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of the buffer cavities (14, 12 of figure 13) of the top layer (10 of figure 13) on either side 
of the resonant cavity (22, 26, 24 of figure 14). See figures 13-17 and 19. 



US. Patent m^mw ami u hi 5,110,727 
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FIG.I5 



FIG.I6 




It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to combine device of Autrey et al with buffer cavities on either side 
thereof and one or both of the top and bottom outer layers being patterned to include a 
portion of the buffer cavities on either side of the resonant cavity as taught by Oberhardt 
for the purpose of performing accurately and reproducible coagulation assay of sample 
with minimum sample manipulation. 

Regarding claim 8; Autrey et al discloses all of features of claimed invention 
except for the layers are silicon wafers. It would have been obvious to one having 
ordinary skill in the art at the time the invention was made to combine device of Autrey 
et al with the layers are made of silicon wafers, since it has been held to be within the 
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general skill of a worker in the art to select a known material on the basis of its suitability 
for the intended use as a matter of obvious design choice. In re Leshin, 125 USPQ 416. 

Claim 6 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Autrey et al (U.S. Patent No. 6,348,968) in view of Drzewiecki (U.S. Patent No. 
6,286,360). 

Regarding claim 6; Autrey et al in view of Oberhardt disclose all of features of 
claimed invention except for the thin film microphone is a piezoelectric microphone. 
However, Drzewiecki teaches that it is known in the art to provide the thin film 
microphone is a piezoelectric microphone (col.4 lines 54-63). It would have been 
obvious to one having ordinary skill in the art at the time the invention was made to 
combine device of Autrey et al with a the thin film microphone is a piezoelectric 
microphone as taught by Drzewiecki for the purpose of low cost pressure drop flow 
element, the pressure drop across which is related to the flow rate, density and viscosity 
of the gas mixture. 

Claims 5 and 15 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Autrey et al in view of Oberhardt as applied to claims 1-3 and 12-13 above, 
and further in view of Ueno et al (U.S. Patent No. 6,600,558). 

Regarding claim 5 and 15; Autrey et al in view of Oberhardt discloses all of 
features of claimed invention except for gas inlet and outlet ports through one or both of 
the outer layers and into the buffer cavities. However, Ueno et al teaches that it is 
known in the art to provide optical cell (7 of figure 3) having gas inlet and outlet ports 
(figure 3) through one or both of the outer layers and into the buffer cavities (figures 3- 
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4). It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to combine device of Autrey et al with gas inlet and outlet ports 
through one or both of the outer layers and into the buffer cavities as taught by Ueno et 
al for the purpose of determining accurately of quantitative concentration gas. 

Claims 16-20 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Autrey et al (U.S. Patent No. 6,348968) in view of Autrey et al (6,244,101). 

Regarding claim 16; Autrey et al ('968) discloses all of features of claimed 
invention except for step of depositing a piezoelectric thin film onto one of the outer 
substrates, pattering the thin film to create an acoustic sensor, and forming a port from 
the acoustic sensor into the resonant cavity. However, Autrey et al ('101) teaches that it 
is knownin the art to provide step of depositing a piezoelectric thin film (i.e., [102, 104 of 
figure 2] piezoelectric material such as ceramic, polymer and combination and see col. 3 
lines 13-19) onto one of the outer substrates (202, 204 of figure 2), pattering the thin 
film to create an acoustic sensor /detector (col. ,5 lines 11-15), and forming a port from 
the acoustic sensor into the resonant cavity (figures 1C and 2). It would have been 
obvious to one having ordinary skill in the art at the time the invention was made to 
combine device of Autrey et al ('968) with depositing a piezoelectric thin film onto one of 
the outer substrates, pattering the thin film to create an acoustic sensor, and forming a 
port from the acoustic sensor into the resonant cavity as taught by Autrey et al ('101) for 
the purpose of increasing selectivity with no reduction in sensitivity. 

Regarding claim 17; Autrey et al ('968) discloses all of features of claimed 
invention except for the piezoelectric thin film is lead zicronate titanate (PZT). It would 
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have been obvious to one having ordinary skill in the art at the time the invention was 
made to combine device of Autrey et al ('968) with the piezoelectric thin film is lead 
zicronate titanate (PZT), since it has been held to be within the general skill of a worker 
in the art to select a known material on the basis of its suitability for the intended use as 
a matter of obvious design choice. In re Leshin, 125 USPQ 416. 

Regarding claim 18; Autrey et al ('968) discloses all of features of claimed 
invention except for the piezoelectric thin film is aluminum nitride (AIN). It would have 
been obvious to one having ordinary skill in the art at the time the invention was made 
to combine device of Autrey et al ('968) with the piezoelectric thin film is aluminum 
nitride (AIN), since it has been held to be within the general skill of a worker in the art to 
select a known material on the basis of its suitability for the intended use as a matter of 
obvious design choice. In re Leshin, 125 USPQ 416. 

Regarding claim 19; Autrey et al ('968) discloses all of features of claimed 
invention except for the piezoelectric thin film is zinc oxide (ZnO). It would have been 
obvious to one having ordinary skill in the art at the time the invention was made to 
combine device of Autrey et al ('968) with the piezoelectric thin film is zinc oxide (ZnO), 
since it has been held to be within the general skill of a worker in the art to select a 
known material on the basis of its suitability for the intended use as a matter of obvious 
design choice. In re Leshin, 125 USPQ 416. 

Regarding claim 20; Autrey et al ('968) discloses all of features of claimed 
invention except for the layers are silicon wafers. It would have been obvious to one 
having ordinary skill in the art at the time the invention was made to combine device of 
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Autrey et al ('968) with the layers are made of silicon wafers, since it has been held to 
be within the general skill of a worker in the art to select a known material on the basis 
of its suitability for the intended use as a matter of obvious design choice. In re Leshin, 
125 USPQ416. 

Claims 21-22 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Autrey et al (U.S. Patent No. 6,348,968) in view of Olsen et al (U.S. Patent No. 
4,096,602). 

Regarding claim 21-22; Autrey et al ('968) discloses all of features of claimed 
invention except for joining the inner substrate to a pair of outer substrates includes the 
use of temperature and pressure to create a gold-silicon eutectic bond. However, Olsen 
et al teaches that it is known in the art to provide joining the inner substrate (50 of figure 
5) to a pair of outer substrates (64 of figure 5) includes the use of temperature and 
pressure to create a gold-silicon eutectic bond (col.4 lines 30-58 and col.5 lines 36-49). 
It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to combine device of Autrey et al ('968) with joining the inner 
substrate to a pair of outer substrates includes the use of temperature and pressure to 
create a gold-silicon eutectic bond as taught by Olsen et al for the purpose of aligning 
and bonding the layers together by heating treating the stacked layers at the 
temperature sufficient to produce self-diffusion bonding and metalizing the conductor 
path. 
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Claims 9 and 11 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Autrey et al (U.S. Patent No. 6,348,968) in view of Oberhardt (U.S. Patent No. 
5,110,727). 

Regarding claim 9; Autrey et al discloses an integrated photoacoustic 
spectroscopy cell, comprising: 

the photoacoustic spectroscopy cell (100 of figure 5) includes a structure (102, 
106, 104 of figures 5 and 7) including an inner layer (106 of figure 5) sandwiched 
between top and bottom outer layers (102, 104 of figure 5); 

the inner layer (106 of figure 5) being patterned to include an open-tube resonant 
cavity (center sample reservoir [120 of figure 5]); and 

a piezoelectric thin-film sensor (i.e., a transducer is preferably an acoustic 
microphone and col.2 line 50 to coL3 line 12; and col. 8 lines 66 to col. 9 lines 5) formed 
on one of the outer layers (102, 104 of figure 7) and a port acoustically coupling the 
sensor to the resonant cavity (120 of figure 7). See figures 1-13. 

Autrey et al discloses all of features of claimed invention except for buffer cavities 
on either side thereof and one or both of the top and bottom outer layers being 
patterned to include a portion of the buffer cavities on either side of the resonant cavity. 
However, Oberhardt teaches that it is known in the art to provide buffer cavities (22, 26, 
24 of figure 14) of the inner layer (20 of figure 16) on either side thereof of the top and 
bottom layer (10, 30 of figure 16) and one or both of the top and bottom outer layers 
(10, 30 of figure 16) being patterned to include a portion of the buffer cavities (14, 12 of 
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figure 13) of the top layer (10 of figure 13) on either side of the resonant cavity (22, 26, 
24 of figure 14). See figures 13-17 and 19. 



VJS. 




Therefore, it would have been obvious to one having ordinary skill in the art at 
the time the invention was made to combine device of Autrey et al with buffer cavities 
on either side thereof and one or both of the top and bottom outer layers being 
patterned to include a portion of the buffer cavities on either side of the resonant cavity 
as taught by Oberhardt for the purpose of performing accurately and reproducible 
coagulation assay of sample with minimum sample manipulation. 

Regarding claim 11; Autrey et al discloses all of features of claimed invention 
except for the layers are silicon wafers. It would have been obvious to one having 
ordinary skill in the art at the time the invention was made to combine device of Autrey 
et al with the layers are made of silicon wafers, since it has been held to be within the 
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general skill of a worker in the art to select a known material on the basis of its suitability 
for the intended use as a matter of obvious design choice. In re Leshin, 125 USPQ 416. 

Claim 10 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Autrey et al in view of Oberhardt as applied to claim 9 above, and further in view 
of Ueno et al (U.S. Patent No. 6,600,558). 

Regarding claim 10; Autrey et al in view of Oberhardt discloses all of features of 
claimed invention except for gas inlet and outlet ports through one or both of the outer 
layers and into the buffer cavities. However, Ueno et al teaches that it is known in the 
art to provide optical cell (7 of figure 3) having gas inlet and outlet ports (figure 3) 
through one or both of the outer layers and into the buffer cavities (figures 3-4). It would 
have been obvious to one having ordinary skill in the art at the time the invention was 
made to combine device of Autrey et al with gas inlet and outlet ports through one or 
both of the outer layers and into the buffer cavities as taught by Ueno et al for the 
purpose of determining accurately of quantitative concentration gas. 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Autrey et al (6870626) discloses array based photoacoustic 
spectroscopy; Pilgrim et al (6608683) discloses acoustic resonace phase locked 
photoacoustic spectrometer; Jourdain et al (6344647) discloses miniaturezed 
photoacoustic spectrometer; Dussault et al (6188474) discloses optical spectroscopy 
sample cell; Blatt et al (4761381) discloses volume metering capillary gap device; or 
Rosencwaig (4028932) discloses photo acoustic cell. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Sang Nguyen whose telephone number is (571) 272- 
2425. The examiner can normally be reached on 9:30 am to 7:00 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Gregory J. Toatley, Jr. can be reached on (571) 272-2800 ext. 77. The fax 
phone number for the organization where this application or proceeding is assigned is 
571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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